An engineered GM-CSF-CCL2 fusokine is a potent inhibitor of CCR2-driven inflammation as demonstrated in a murine model of inflammatory arthritis.
CCR2 is a chemokine receptor widely expressed by lymphomyeloid cells involved in maladaptive autoimmune ailments. Therefore CCR2 is of great interest as a biological target for immune suppression due to its direct implication in autoimmune diseases such as rheumatoid arthritis. We have generated a novel fusion protein using GM-CSF and an N-terminal truncated version of MCP-1/CCL2 (6-76, GMME1) and investigated its utility as a CCR2-specific immune suppressor. Using BRET studies, we found that distinct to CCL2, GMME1 binding to CCR2 led to altered conformational changes in the CCR2 homodimer and did not induce the recruitment of beta-arrestin 2 to the receptor. However, CCR2-dependent calcium mobilization, BAX induction and caspase-3 activation followed by cell death was observed. Using Th17 cells harvested from DBA/1 mice ill with bovine collagen-induced arthritis, we demonstrate that GMME1 is capable of blocking their production of IL-17 in vitro. Upon its delivery to mice symptomatic with inflammatory arthritis, a robust clinical recovery occurred with decreased paw thickness to normal levels and a significant reduction in anti-collagen Ab titer and rheumatoid factor titer, as well as reduction of proinflammatory cytokines levels both intraarticular and systemic. Our data demonstrate that GMME1 is a powerful synthetic suppressor cytokine that coopts CCR2-dependent cellular signaling and blunts the effects of CCR2-expressing lymphomyeloid cells causative of autoimmune arthritis.